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ABSTRACT 

The behavior of the infant with prenatal drug 
exposure (PDE) is different from a nonexp^sed infant, and it is a 
difference that changes the rules of interaction for the caregiver. 
Infants exposed to opiates such as heroin or methadone demonstrate 
very specific signs of neurobehavioral dysfunction as they go through 
classic withdrawal symptoms. Infants exposed to cocaine exhibit 
somewhat more subtle behavioral dysfunction, but many of the same 
symptoms are present. Infants with PDE have poor self-regulatory 
abilities and are either crying or sleeping. Motoric differences are 
ev ident in t one and movement . Aut onomi ca lly, infants with PDE 
frequently have persistent tremors, startles, moderate tachypnea, and 
other signs. All of these signs of neurobehavioral dysfunction range 
from severe to moderate and often are still present throughout the 
first months of life. Reduction of stimuli is the key, as infants' 
dysfunctional behavior is the manifestation of overstimulation. 
Caregiving techniques include protection from light and noise, 
swaddling, gentle vertical rocking, soft quiet voice, quiet feedings, 
and careful phasing in of visual and auditory stimuli. (Contains 35 
references.) (JDD) 
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The behavior of the infant with prenatal drug exposure,(PD£), is different 
from a non-exposed infant, and it is a difference that changes all the 
rules of interaction for the caregiver. 

Behavioral differences range from dramatic to subtle but can be 
identified by the use of the Brazelton Neonatal Behavioral Assessment 
Scale, (Brazelton, 1984, Eisen,1991), which asseses neurobehavioral 
competence during the first month of life. Or by the Index of 
Neurobehavioral Dysfunction in Infants, (INDI), an unpublished screening 
assessment developed by this author. (Cole,1991) 

Infants exposed to opiates such as heroin or methadone demonstrate 
very specific signs of neurobehavioral dysfunction as they go through 
classic withdrawal symptoms. These symptoms are evident in central 
nervous system disturbances such as an excessive high pitched cry, 
hyperactive moro, tremors, increased muscle tone, excoriations, constant 
activity, seizure activity. In the metabolic/vasomotor/respiratory systems, 
disturbances are evident in sweating,frequent yawning, nasal stuffiness, 
sneezing, nasal flaring, and increased respiratory rate. Disturbances in 
the gastrointestinal system are evidenced in excessive sucking, poor 
feeding, regurgitation, loose or watery stools. (Finnegan,1985). 

Infants exposed to cocaine exhibit somewhat more subtle behavioral 
dysfunction ,but many of these same symptoms are present. 
(Flandermyer,1987). However, when these behaviors are clustered into 
the behavioral parameters of autonomic, motor, state, 
attention-interaction and self-regulatory abilities, as in A Is Theory of 
Synactive Development, (Als,1982),a pattern of dysfunction emerges. 
Lester et al have documented neurobehavioral syndrotpes in infants 
exposed to cocaine. (Lester, 1991). 

A healthy, non-exposed, well organized, full term infant, usually can 
transition through states of consciousness smoothly. He can habituate to 
stimulation during sleep, come to an alert state and interact with his 
caregivers, and console relatively easily when in an aroused state. He 
also has a sophisticated f *>pertoire of self-regulatory strategies to use in 
self-consoling. (Brazelton, 1984, and D J Apolito,1991). 

Infants with PDE often have difficulty with state range and state 
regulation. They are either crying or sleeping and have poor 
self-regulatory abilities. They frequently have an inability to habituate to 
repeated stimuli during sleep and in attaining a deep sleep state. They 
have difficulty transitioning from sleeping to waking. When awake, some 
infants have a low, dull state of alertness, making interaction difficult and 
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unrewarding for their caregivers. (Bresnahan,1991). They frequently 
gaze avert and appear to have poor inhibition to auditory stimuli, 
responding immediately, then being oversti mutated , resulting in turning 
away and fussing. (Shih,1988). Some infants with PDE have difficulty 
sustaining a cry, while others are very irritable and difficult to console. 
(Lester, 1991). 

Motoric differences in the infant with PDE are evident in tone and 
movement. They tend to be hypertonic in the extrometies but have low 
truncal tone. Range of motion can be limited and movement patterns 
jerky. Reflexes are frequently brisk with strong grasp noted, strong 
plantar reflex and brisk response to Gallant's reflex,( incurvation of the 
spine). Standing and walking are often difficult to elicit, possibly due to 
low truncal tone. (Schneider, 1989). Hypertonicity and poor state control 
appear to contribute to poor self-regulation and infants with PDE tend to 
be at the mercy of the environment and are often difficult to care for. 

Autonomic ally, infants with PDE frequently have persistent tremors, 
startles, moderate tachypnea, color change with mottling and paling and 
flaring of the nares. Setting sun eyes have been observed in some but 
not all infants with PDE. (Cemerurd,1975, Cole,1991). 

All of these signs of neurobehavioral dysfunction run the gamut from 
severe to moderate findings, and often are still present at two weeks of 
age when one would expect early adjustments to extra-uterine life to 
have been successfully completed. In a recent study assessing the 
effects of cocaine exposure prenatal ly , behavioral dysfunction at two 
weeks of age was present in many of the infants in the study, and 
continued in some of the infants up to four months of age.fpersonal 
communication). Cranial ultra-sound has discovered brain abnormalities 
in some infants exposed prenataliy to cocaine. (Frank,1993). 

Interventions for infants with PDE, whether exposed to opiates or 
cocaine are similar and are based on the author's work with high risk 
preterm infants.(Cole,l985, Parker,1992,Zahr,1990). These intervention 
techniques are effective with any infant exhibiting neurobehavioral 
dysfunction for whatever reason. (Zuckermanjn press, Russell, 1991, 
Moore, 1993). 

Reduction of stimuli is the key. Infants with PDE are exhibiting signs of 
overstimulation. Their dysfunctional behavior is the manifestation of that 
overstimulation. Because these infants have difficulty self-regulating, 
they h ve difficulty dealing with the demands of their environment. They 
need support from their caregivers and the environment. Protection from 
light and noise will aid in the development of quieter periods of sleep. 
Covering the infant's crib and keeping the surrounding environment 
quiet will also help. Swaddling the infant in soft flexion in a blanket, 
positioning his bare hands near his mouth will help support a more 
relaxed position and will initiate hand to mouth behavior for beginning 
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self-regulation. Hand swaddling an infant with ones hands, holding his 
legs and arms tucked against his body, will help a stressed infant to 
respond more adaptlvely to stress, eg., pulling into a tucked position 
rather than flailing which only exacerbates arousal. The caregiver is 
setting limits fcr the child which he cannot, at this time, set for himself. 

Quiet, gentle handling and movement will decrease hyper-reactive 
responses and decrease the poor sensory integration often seen in 
infants with PDE. Vigorous, vestibular stimulation such as putting 
irritable infants in automatic swings and swinging them vigorously 
should not be used to calm infants, unless all else has failed. They 
become over reliant on this type of intervention and do not develop their 
own self-regulatory strategies. Gentle, vertical rocking is often 
successful in calming an infant out of control. Even this technique 
should be phased out over time to allow the infant to develop his own 
specific self-regulatory behaviors. 

Modulated interaction, a soft, quiet voice or face during awake periods, 
with one modality presented at a time, can decrease the persistent gaze 
averting common in infants with PDE and provide moments of 
satisfaction for the caregiver. Careful phasing in of visual and auditory 
stimuli presented at the same time can be done when readiness is 
indicated by the infant demonstrating the ability to deal with more than 
one stimulus at a time. Caregivers need to learn to provide "mutual 
regulation" by being sensitive to the behavioral cues of the infant and 
providing "time out" periods when indicated. This will support positive 
adaptive behaviors and decrease reliance on maladaptive responses to 
stress and help the infant begin to use his own unique self-regulatory 
behaviors. (Zuckerman,in press). "Time out" simply means reducing 
stimulation and allowing the baby to relax before continuing. 

Feeding difficulties have been reported with this population of babies. 
When assessed, it has been this author's experience, that most of the 
problems stem from unwitting over-stimulation during the feeding. Many 
PDE infants have a strong sucking reflex. We often equate a strong suck 
with good feeding. This Is not always the case, and often infants with 
PDE have poor coordination of sucking, swallowing and breathing. 
Stimulation during a feeding can deplete the infant's energy, resulting in 
poor feeding, regurgitation, and poor weight gain. We have found that 
quiet feedings with reduced stimulation; dim lighting, quiet environment, 
helps alleviate this problem. Also, the infant should be swaddled lightly 
and held in a semi-upright position for feeding, without eye contact or 
interaction. In our experience this has reduced many of the reported 
feeding problems. Small, more frequent feedings have also been 
successful. Reduced stimulation during feeding can be phased out 
gradually. Assessment of the infant's readiness should be your guide. 

Learning to read behavioral cues Is critical in providing support for 
infants with PDE. Infants communicate with us via their behavior. 



Documenting the infant's behavioral style is helpful in understanding his 
current level of development. Listing his strengths, what triggers his 
dysfunctional behavior and how it is manifested, provides a clear picture 
of the infant for all of his caregivers. A plan of how to support him 
becomes evident and can be implemented. Infants exposed to opiates 
who have been medically treated for withdrawal frequently exhibit 
disorganized behaviors once they have been weaned off their 
medication. Often they need the re-introduction of maximal 
developmental support and interventions until they reorganize without 
the benefit of medication for withdrawal symptoms. Infants exposed to 
cocaine continue to present dysfunctional behavior throughout the first 
months of life and need developmental support until signs of 
neurobehavioral dysfunction have abated. (Howard, 1989, DeStefano, 
1989). 

Although the final chapters of the story on cocaine effects on infant 
behavior and development have yet to be written, early identification and 
the implementation of immediate interventions such as those described, 
will we feel .ameliorate the behavioral differences and difficulties i,een in 
infants with PDE and will provide their caregivers with strategies to help 
maximize the potential of the infant and make caregiving less stressful 
and much more rewarding. 
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